demonstrated that phenol and certain derivatives when dissolved in barbiturate buffer at pH 7.8 produced a turbidity with human sera. He observed that under specified conditions sera from normal persons gave a negligible turbidity, and the most marked turbidities occurred with sera from patients suffering from parenchymatous liver damage. The concentrations of phenol or phenol derivative required to produce a given turbidity with any serum diminished as molecular weight increased, but at the same time solubility in an aqueous buffer diminished to such an extent as to limit the range of homologous phenol derivatives that could be used conveniently without the addition of extraneous substances to enhance solubility. As a result of his investigations Maclagan chose thymol as the most suitable derivative, and defined the conditions for carrying out the test and the degree of turbidity which might be regarded as outside normal limits. Maclagan (1944c) never claimed that his test was specific. It is none the less striking that sera in which the highest thymol readings are recorded are predominantly those from patients suffering from liver damage.
In 1947 Maclagan and Bunn employed electrophoresis to investigate the contributions of the individual components of the serum protein mosai2 to the thymol turbidity test. They observed that turbidity occurred when y-globulin from hepatitis serum was added to the thymol reagent and that human albumin from normal persons prevented this reaction. Albumin separated by electrophoresis from the serum of patients suffering from infective hepatitis did not prevent the reaction. They observed, further, that y-globulin separated from the serum of normal persons would produce turbidity with the thymol reagent, but that the minimal concentration required was greater than y-globulin from the serum of patients suffering from hepatitis. Neither normal a-and ft-globulin, nor a-and ,8-globulin separated from the serum of patients suffering from hepatitis, gave turbidities with the thymol reagent, either before or after sensitization of the reagent with cephalin; a-and ft-globulin tended to sensitize the reaction of the thymol reagent with y-globulin. Kunkel and Hoagland (1947) , studying the reaction of normal and pathological sera, demonstrated that when a serum giving a markedly positive reaction is extracted with ether the thymol reaction is markedly reduced, the example quoted in their paper showing a reduction from 22 to 9 units. They examined sera by electrophoresis before and after flocculation with the thymol reagent, and showed that such changes as there were affected the ft-fraction principally. Finally, in six sera they examined, in which the thymol reaction was above 25 units, the lipid content was 100% higher than in six sera with a thymol reaction below 15 units. Their findings stress the significance of the lipid content of the serum and imply that the ft-globulin is the active participant in the test. Cohen and Thompson (1947) produced further data which they interpreted as indicating that fglobulin was the active agent in the thymol test.
The experiments of Wunderly and Wuhrmann (1947) in which y-globulin was added to normal serum, thereby producing turbidity with the thymol reagent, seem to support Maclagan's conclusion that y-globulin of itself can be responsible for the production of turbidity with the thymol reagent. Maclagan (1944b) The f8-and y-globulins which formed the bases of special study were separated by electrophoresis from the sera of two patients suffering from acute hepatitis in whom the thymol turbidity values ranged at 32 and 36 units respectively.
Methods
The thymol turbidity tests were carried out according to the technique laid down by Maclagan (1944b) .
The electrophoretic analyses were carried out in the apparatus designed by Tiselius (1937) Fig. 1 .
The ratio of albumin to y-globulin and of albumin to f8+ y-globulin from the same group is shown plotted in Fig. 2 . There appears to be poor into aliquot portions and diluted with an equal volume of saline in which had been dissolved varying concentrations of crystalline human albumin. The results of the thymol turbidity test on the solutions so obtained are shown in Fig. 3 . The thymol turbidity in units is plotted against the ratio of albumin nitrogen to f8 + y-globulin nitrogen. It will be seen that the ability of the globulin to form a turbid solution with the thymol *-,. Chronic Liver Damage.-y-and /3-, y-globulin are plotted against thymol units in a group of patients suffering from chronic liver damage in Fig. 4 , and the ratio of albumin to y-globulin and to ,B + y-globulin is shown in Fig. 5 Kunkel and Hoagland (1947) . - Table I is sedimentation constants can be seen in both serum A and serum B. They are not visible to any appreciable extent in normal sera.
These "macromolecules" were associated with the y-globulin fraction in the sera studied. It must be stressed that they are not a constant component of the y-fraction in liver disease, nor do they predominate in the y-fraction when they do occur.
globulin ratio, and a normal reaction to the thymol reagent. Maclagan (1944b) It is in acute hepatitis that the highest thymol turbidity readings are commonly encountered, though the disturbance of the albumin globulin ratio is rarely so marked as in chronic liver damage. The evidence suggests that in acute hepatitis qualitative defects in the circulating albumin are important.
The level of thymol turbidities in chronic liver damage bears little relation to the progress of the disease; nor, in spite of the fact that gross inversions of the albumin globulin ratios are common, is there any correlation with the thymol turbidity readings.
The observation of spontaneous precipitation of the y-globulin during the examination of the serum of two cases of advanced chronic liver damage suggested the presence of y-globulins inherently unstable in themselves. The demonstration of molecules of abnormal sedimentation rate in the circulating sera of other cases of chronic hepatitis lends added support to the contention that in certain of these patients aberrant globulins contribute to the production of turbidity with the thymol reagent.
These macromolecules are demonstrable occasionally in sera from patients with diseases in which there is no evidence of primary liver damage, the sera frequently giving turbidities above the normal range. The presence of these molecules may be regarded as contributing to a " non-specific reaction." It must be stressed that these macromolecules are rarely present in high concentration and that their presence is by no means constant nor confined to sera from patients with liver damage. Summary Fresh evidence is put forward to support the view that the abnormal thymol turbidities associated with liver damage depend on a disturbance of the intimate relationships of the albumin and globulins in the serum.
Replacement experiments suggest that qualitative defects in albumin are important in the production of the reaction in acute hepatitis.
Abnormal globu'ins contribute to some positive reactions which are regarded as " non-specific."
